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Abstract
Objective: To evaluate the nutritional quality of products advertised on television
(TV) during children’s viewing time in Spain, applying the UK nutrient profile
model (UKNPM).
Design: We recorded 80 h of four general TV station broadcasts during children’s
viewing time in May and June 2008, and identified all advertisements for foods
and beverages. Nutritional information was obtained from the product labels or
websites and from food composition tables. Each product was classified as
healthy (e.g. gazpacho, a vegetable juice) or less healthy (e.g. potato crisp
snacks) according to the UKNPM criteria.
Setting: Four free-of-charge TV channels in Spain: two national channels and two
regional ones.
Subjects: TV commercials of food and beverages.
Results: A total of 486 commercials were broadcast for ninety-six different
products, with a mean frequency of 5?1 advertisements per product. Some 61?5 %
of the ninety-six products were less healthy, and the percentage was higher for
foods (74?1 %). All (100 %) of the breakfast cereals and 80 % of the non-alcoholic
drinks and soft drinks were less healthy. Of the total sample of commercials,
59?7 % were for less healthy products, a percentage that rose to 71?2 % during
children’s reinforced protection viewing time.
Conclusions: Over half the commercials were for less healthy products, a proportion
that rose to over two-thirds during the hours of special protection for children. This
suggests that applying the UKNPM to regulate food advertising during this slot
would entail the withdrawal of most food commercials in Spain. TV advertising of






Childhood obesity is a global public health problem(1,2).
The prevalence of childhood obesity in Spain, where one
of every three children is overweight, is among the
highest in Europe and is comparable only to that of the
UK and other Mediterranean countries(3,4). Childhood
obesity is associated with other cardiovascular risk factors
and diabetes mellitus, as well as with musculoskeletal and
psychosocial disorders in childhood and adolescence(5).
Moreover, obese children have a higher risk of obesity
and CVD in adulthood(6).
Television (TV) viewing is associated with childhood
obesity(7), primarily due to the influence of advertising on
food preferences and on the purchase and consumption
of foods high in fat, salt or sugar (HFSS)(8,9). In 2006, the
International Obesity Taskforce elaborated the Sydney
Principles to reduce the commercial promotion of foods
and beverages to children(10) and in 2010, the WHO
recommended policies to implement these principles(11).
However, most countries have promoted measures only
to self-regulate advertising, which have been of modest
or doubtful effectiveness(12). In Spain, the ‘Code of self-
regulation of the advertising of food products directed at
minors, prevention of obesity and health (PAOS code)’
was implemented in 2005(13). The PAOS code supervises
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the creative design, characters and truth of the message
transmitted in each commercial aimed at children under
the age of 12 years, but does not restrict children’s
exposure to advertising (either the amount of advertising
to children or the times when it can be screened) and
does not consider the nutritional quality of the advertised
products. Moreover, recent evidence shows that compliance
with the code is low(14,15).
Since 2007, the UK has gone a step further by reg-
ulating advertising as a function of the nutritional quality
of products, limiting advertisements for HFSS foods
and beverages on children’s channels and at times with a
large viewing audience of children for the rest of the
channels(16). The definition of a ‘less healthy’ product is
established in accordance with the UK nutrient profile
model (UKNPM) developed by the Food Standards
Agency(17). The model uses a straightforward scoring
system which recognizes the contribution made by
beneficial nutrients that are particularly important in
children’s diet (protein, fibre, fruit and vegetables, nuts)
and assigns worse scores to foods with nutrients that
children should eat less of (energy, saturated fats, salt
and sugars). Its application in the UK has markedly
reduced advertising of these types of products(16). Thus,
the objectives of the present study were to: (i) evaluate,
for the first time in Spain, the nutritional quality of food
and beverage advertising on TV applying the UKNPM;
and (ii) estimate the potential effect of implementing this
system to regulate food advertising during children’s
viewing time. To this end, we estimated the percentage of
advertisements for less healthy products during normal
and special children’s protection viewing times.
Methods
Study design
We selected commercials for food products (beverages,
foods, restaurant chains and their menus) broadcast on
four Spanish TV channels during May and June 2008.
The broadcasts were recorded during two days, one
workday and one weekend day. We avoided school
vacation days, holidays and the day before holidays, so
that the commercials would be representative of broad-
casts during most of the year. We chose two national
television channels, one public (TVE-1) and another
private (Antena 3), and two regional channels (Canal Sur
and TeleMadrid). The national channels were selected
because they have the largest child audience(18); specifi-
cally, the seven most popular programmes among children
were broadcast on Antena 3 (five) and TVE1 (two). The
regional channels were chosen because they are repre-
sentative of the regions with higher (Andalusia) and lower
(Madrid) prevalence of obesity in Spain(19).
In all, 80 h of programming were recorded. The
recordings were made from 08.00 to 11.00 hours, from
13.00 to 15.00 hours and from 17.00 to 22.00 hours, to
include programming during the time of special protection
for children (known as ‘reinforced protection for children’
in Spain) and other times of normal protection when there
is a large audience of children(20); these times were always
within the viewing period established for children in Spain
(06.00 to 22.00 hours). The products advertised were
grouped into food categories adapted from those used in
the health registry of foods in Spain(21). Alcoholic beverages
were excluded from the analysis because they were not
considered in the UKNPM(16).
UK nutrient profiling model
Each food product advertised was evaluated with the
UKNPM, a step-by-step scoring system that assesses the
nutrient content of 100 g of the product. Points are allo-
cated in the first step for the less healthy components
(energy, sugar, saturated fat and sodium) and in the
second step for the healthy components (fibre, protein,
fruit, vegetables and nuts); in the third step, the final score
is obtained by a simple algorithm that depends on the
points obtained in the previous steps(17). Foods with a
final score of $4 points and beverages scoring $1 point
are classified as less healthy (e.g. potato crisp snacks), in
contrast to those considered healthy (e.g. gazpacho,
an Andalusian vegetable juice). The UKNPM has been
validated by comparing its results with expert opinion(22).
As an example, the nutritional profile of DonutsR
Classic is calculated in the following manner.
Total ‘A’ score:
½Points for energy ¼ 5 ð1721 kJÞ
þ ½points for saturated fat ¼ 10 ð12 gÞ
þ ½points for sugars ¼ 4 ð20 gÞ
þ ½points for sodium ¼ 2 ð230 mgÞ ¼ 21:
Total ‘C’ score:
½Points for fruit; vegetables and nut content ¼ 0 ð0%Þ
þ ½points for fibre ¼ 3 ð3 gÞ
þ ½points for protein ¼ 3 ð6 gÞ ¼ 6:
As this food scores 11 or more ‘A’ points but scores less
than 5 points for fruit, vegetables and nuts, the overall
score is calculated without taking into account the protein
points. Thus
Overall score ¼ ðtotal ‘A’ pointsÞ  ðfibre pointsþ fruit;
vegetables and nuts points onlyÞ ¼ 18 points:
Then, this food was classified as ‘less healthy’.
The nutrient content was obtained from the labels of
each product or when this was not possible, from the
website for the product/brand/company during 2009 and
2010. For twenty-three products (23?5%) information could
not be obtained for one or more of their components
(primarily grams of saturated fat, sugar, fibre or sodium)
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from either the product labels or the websites. In
these cases food composition tables were consulted:
Spanish tables(23,24) for fifteen products and international
tables(25,26) for three products. Lastly, we used the manu-
facturer’s data obtained in response to our information
request in three products, and the composition of a similar
product of the same firm for one product. Only one pro-
duct (RoyneR soya ice cream) was excluded from the
analysis because its nutrient content could not be obtained
from any of these sources.
When a product came in different flavours or varieties,
we evaluated the one that could be identified in the
image used in the advertisement or calculated the mean
score for all the available varieties. For example, Pizzas
CasatarradellasR markets a number of pizza varieties with
different ingredients. However, we evaluated the ‘ham and
cheese’ pizza because we identified this variety in the firm
advertisement. For fast-food ‘mixed meals’ (burger or ‘meal
combos’), we selected the main component of the meal, as
has been done in a previous study(27). In the case of generic
advertisements of a business brand or firm, we selected the
most representative food (e.g. in the advertisements for
Burger KingR and McDonaldsR we evaluated the cheese-
burger because this product is marketed in both firms with
the same name). Finally, when the product advertised was
not marketed at the time of evaluation, we calculated the
score for the equivalent varieties that were available.
Statistical analysis
The percentage of all food products advertised that were
considered less healthy was calculated according to the
UKNPM. To estimate the potential effect of applying the
UKNPM in food advertising to children in Spain, we con-
sidered the number and frequency of advertisements for
each product. Differences in the percentage of less healthy
products between various product categories were exam-
ined with the x2 test. Statistical significance was established
at two-tailed P , 0?05. The analyses were performed using
the STATA statistical software package version 10?0(28).
Results
During the 80 h of television recorded, 486 food adver-
tisements were broadcast, representing 21?6 % of total
advertisements, a percentage that increased to 22?3 %
during children’s reinforced protection viewing time. The
advertisements were for ninety-six different products,
with a mean repetition frequency of 5?1 advertisements
per product. Of the ninety-six products, 60?4 % were for
foods and 39?6 % for beverages. The most frequent food
categories were non-alcoholic drinks and soft drinks
(10?4 %), followed by breakfast cereals (8?3 %).
According to the UKNPM, 61?5 % of the products
advertised were less healthy (74?1 % of the foods and
42?1 % of the beverages; P , 0?01). By food category,
100 % of the breakfast cereals, chocolates and chocolate
spreads, meat hamburgers and cold meat, pizzas and
snacks (cereal bars and potato crisp snacks) were con-
sidered less healthy (Table 1).
The mean nutrient content of the food products
advertised on TV channels is shown in Table 2. Each 100 g
of a typical product provides a mean of 896 kJ, 23?1 % of
which comes from sugars, 9?9 % from protein, 39?1 %
from fats and 14?7 % from saturated fats. Compared with
the nutritional goals of the WHO(29), the products were
high in sugars, saturated fats and sodium, and low in
complex carbohydrates.
Table 3 shows the nutrient profile of the food adver-
tisements according to the UKNPM. Some 59?7 % of the
advertisements were for less healthy products (66?6 % of
those for foods and 49?5 % of those for beverages;
P , 0?01). In comparison with the sample of products
advertised (n 96, data shown in Table 1), the percentage
of advertisements for less healthy products was higher
for ‘non-alcoholic beverages and soft drinks’ (80?0 % v.
93?1 %), ‘biscuits, cakes and pastry mix’ (85?7 % v. 92?9 %),
‘liquid yoghurts’ (57?1 % v. 67?9 %), ‘cheese and cheese
products’ (66?7 % v. 80?0 %) and ‘sauces and dressing’
(75?0 % v. 90?0 %); whereas it was lower for ‘coffee and
cocoa’ (57?1 % v. 44?1 %), ‘chewing gum and sugars
confection’ (50?0 % v. 33?3 %) and ‘milk-based desserts
and ice cream’ (33?3 % v. 17?6 %). The percentage of
advertisements for less healthy products was higher in
children’s reinforced protection viewing time than in
normal protection time (71?2 % v. 53?9; P , 0?01) and
during the weekend compared with weekdays (62?3 % v.
55?7; P , 0?05).
Discussion
Our results show that the majority of foods and beverages
advertised during children’s airtime on TV in Spain are
HFSS products. Applying the UKNPM, 61?5% of all pro-
ducts and 100% of the breakfast cereals, chocolates and
chocolate spreads, meat hamburgers and cold meat, pizzas
and snacks advertised were less healthy. Implementation
of a system to regulate advertising in Spain based on the
UKNPM during children’s reinforced protection viewing
time would require the withdrawal of over two-thirds of
the commercials for food in this airtime.
The results of recent studies in other countries are
similar to ours. In New Zealand in 2007, 66?3 % of the
products advertised were less healthy(27), while in Canada
and the UK in 2006 the proportion of less healthy foods
advertised was 65?7 % and 54?5 %, respectively(30), as
compared with 59?7 % in our study. However, sugars in
the products advertised in Canada and the UK provided
16?0 % of total energy, lower than the 23?1 % found in
Spain. This finding is notable because sugar intake is
associated with higher levels of cardiovascular risk factors
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in children(31), adolescents(32) and adults(33). In the
USA in 2007, 98 % of the breakfast cereals advertised to
children on TV were HFSS(34), the same as in our study.
Overall, most investigations of nutrient quality of the
foods advertised on TV consistently conclude that most of
them are HFSS products(35–38).
In Spain, as in other countries(37), the food sector
produces the most TV advertisements with a 15–31% share
of advertising, a proportion that is even higher during
children’s reinforced protection viewing time(14,39). More-
over, in our study the percentage of advertisements for less
healthy products was higher during the protected viewing
time (71?2% v. 53?9%). This finding contrasts with results
from Canada and the UK before the new regulation was
applied, where no differences were observed in the pro-
portion of food advertisements for ‘less healthy’ products
during or around programmes of particular appeal to
children compared with the rest of the programmes(30).
The epidemic of childhood obesity, combined with
intense commercial pressure on children, has triggered an
international appeal from health professionals, consumers
and WHO to reduce the negative impact of advertising on
children’s eating habits(10,11,14,40). In this context, in 2007
the UK government banned the advertising of less healthy
Table 2 Nutrient contents of the ninety-six food products advertised on four Spanish television channels in May and June 2008
Sample of products (n 96)
Energy equivalence*
Dietary factor
Nutrient profile per 100 g of
product (mean) kJ kcal




kJ 896?004 896?004 214?15 100
Protein (g) 5?28 88?366 21?12 9?9 10–15 %
Carbohydrate (g) 27?62 462?248 110?48 51?6 55–75 %
Sugars (g) 12?35 206?689 49?40 23?1 ,10 %
Fats (g) 9?31 350?577 83?79 39?1 15–30 %
Saturated fats (g) 3?50 131?796 31?50 14?7 ,10 %
Sodium (mg) 222?24 – – – ,2 g/d
*Protein and carbohydrate are considered to provide 16?736 kJ/g (4 kcal/g) and fats, 37?656 kJ/g (9 kcal/g)(51).
-Ranges of population nutrient intake goals; WHO/FAO Expert Consultation(29).
Table 1 Evaluation of food products advertised on four Spanish television channels in May and June 2008, according
to the UK nutrient profile model
Less healthy
Total n n %
Product type
Beverage 38 16 42?1
Food 58 43 74?1
Food category
Biscuits, cakes and pastry mix 7 6 85?7
Bread and bakeries 1 0 0
Breakfast cereals 8 8 100?0
Cereal bars 4 4 100?0
Cheese and cheese products 3 2 66?7
Chewing gum and sugars confection 4 2 50?0
Chocolate spreads 1 1 100?0
Chocolates 3 3 100?0
Coffee (fresh and instant) and cocoa (instant) 7 4 57?1
Dietary substitutes 1 1 100?0
Juices 3 0 0
Liquid yoghurts 7 4 57?1
Meat hamburgers and cold meat 6 6 100?0
Milk 4 0 0
Milk-based desserts and ice cream 9 3 33?3
Non-alcoholic drinks and soft drinks 10 8 80?0
Pizzas 2 2 100?0
Potato crisp snacks 2 2 100?0
Prepared soups 1 0 0
Rice 1 0 0
Sauces/dressing 4 3 75?0
Vegetables 2 0 0
Water 6 0 0
Total 96 59 61?5
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products in programmes with a large audience of children,
a measure that was expanded in 2009 to include all
advertising for these types of products on children’s
channels(16). There is evidence that this is one of the most
cost-effective population interventions to control obesity
and obesity-related diseases in adults(41) and children(42).
In Spain, which has a level of childhood obesity similar to
that of the UK, a policy of self-regulation of food adver-
tising was set in 2005 by establishing a conduct code for
advertisements targeting children under 12 years of age;
however, the code does not consider either the nutritional
quality of products or the frequency of advertisements.
Thus it lacks the capacity to reduce commercial pressure
on children, even if there was strict compliance with it
– a goal far from realization according to available data(15).
In the USA, implementation of a code of self-regulation that
does consider nutritional aspects has also failed to show
any improvement in the nutritional quality of the products
advertised after 3 years of operation(43). In contrast, in the
UK children’s exposure to advertisements for less healthy
products has been reduced by over one-third in 2 years(16).
In Spain, the recently passed Law on Food Safety and
Nutrition once again opts for self-regulation, with no
mention of the nutritional quality of products, and estab-
lishes a 1-year period for the adoption of the codes of
conduct regulating commercial communications of foods
and beverages aimed at children under 15 years of age(44).
In view of our results, to effectively help in promoting
healthy habits among children, such codes should consider
the nutritional quality of the advertised products. An
additional benefit of the profiling scheme is reformulation
of processed foods. The reduction of salt in breakfast
cereals in the UK reported in a recent study(45) suggests
that marketing regulation may stimulate manufacturers to
produce products that are lower in sugar and salt, thereby
avoiding the advertising restrictions(22,46).
To adequately interpret our results, a few methodological
comments are in order. The most important limitation of our
Table 3 Evaluation of the food advertisements on four Spanish television channels in May and June 2008, according
to the UK nutrient profile model
Less healthy
Total n n %
Product type
Beverage 196 97 49?5
Food 290 193 66?6
Food category
Biscuits, cakes and pastry mix 28 26 92?9
Bread and bakeries 13 0 0
Breakfast cereals 50 50 100?0
Cereal bars 13 13 100?0
Cheese and cheese products 10 8 80?0
Chewing gum and sugars confection 12 4 33?3
Chocolate spreads 5 5 100?0
Chocolates 8 8 100?0
Coffee (fresh and instant) and cocoa (instant) 34 15 44?1
Dietary substitutes 1 1 100?0
Juices 9 0 0
Liquid yoghurts 81 55 67?9
Meat hamburgers and cold meat 24 24 100?0
Milk 19 0 0
Milk-based desserts and ice cream 74 13 17?6
Non-alcoholic drinks and soft drinks 29 27 93?1
Pizzas 15 15 100?0
Potato crisp snacks 17 17 100?0
Prepared soups 1 0 0
Rice 6 0 0
Sauces/dressing 10 9 90?0
Vegetables 5 0 0
Water 22 0 0
Day of broadcast
Weekday 194 108 55?7
Weekend 292 182 62?3
Television channel
TVE1 135 84 62?2
A3 184 115 62?5
TeleMadrid 80 57 71?3
Canal Sur 87 34 39?1
Reinforced protection viewing time
Yes 163 116 71?2
No 323 174 53?9
Total 486 290 59?7
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study is the relatively small number of advertisements
and hours of broadcasting that were recorded. However, a
larger sample would be unlikely to change the conclusions,
since it would probably result in the same advertisements
being repeated several more times. Nor is it likely that
selection of other TV channels would change the findings
because both the number and type of advertisements are
similar on the different channels. One study limitation
inherent in the UKNPM is the requirement to use 100g of
product, as this is larger than the usual portion of certain
foods consumed, such as olive oil. The UKNPM classifies
this food as less healthy because of the high fat and energy
content in 100g of the product. This hardly changes our
results given that this product represents only 0?21% of
advertisements, but we believe the UKNPM should be
modified for use in Spain because the promotion of olive oil
is intended only to encourage the choice of this oil over
others that are less healthy. On the other hand, the UKNPM
has proved able to identify food products with a better
nutritional profile(47,48). Finally, for twenty-three products
information could not be obtained for one or more of
their components from either the product labels or the
websites. However, we succeeded to obtain this information
from alternative reasonably valid sources, mainly the 14th
edition of well-known food composition tables in Spain(24),
providing the energy and nutrient composition of over 700
foods marketed in Spain. These tables are continuously
updated and are commonly used by Spanish researchers to
convert food consumption into nutrient intake.
In Spain, the poor nutritional quality of the products
advertised on TV, which is of particular concern during the
reinforced protection time, is promoting unhealthy eating
habits in children. Article 46 of the Law on Food Safety and
Nutrition (passed in March 2011) establishes that ‘the codes
of conduct regulating commercial communications of foods
and beverages aimed at children under age 15 will have the
goal of helping to prevent obesity and promote healthy
habits’. However, these codes have proved ineffective in
achieving this objective. Therefore, in contrast, the use of
the UKNPM in Spain would lead to a reduction of over
70% in children’s exposure to commercials for HFSS
products during the reinforced protection viewing time, in
line with recent WHO recommendations and consumer
demand(11,49). In fact, two channels (Cartoon Network and
Boomerang) licensed by Ofcom (the Office of Commu-
nication) in the UK have recently been forced to withdraw
the sponsorship by HFSS food products(16,50). Regulation
of television advertising of food products in Spain should
ban the advertising of HFSS food and beverages during
children’s viewing time.
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